North and South American Loxosceles spiders: development of a polyvalent antivenom with recombinant sphingomyelinases D as antigens.
We report the cloning of sphingomyelinase D (SMD) cDNA from Loxosceles reclusa, Loxosceles boneti and Loxosceles laeta into bacterial expression systems, as well as optimization of expression conditions so as to obtain soluble and active recombinant enzymes. The recombinant mature SMDs, tagged with a histidine tail at the N- or C-termini, were compared in terms of toxicity and enzymatic activity, and were used as immunogens for the production of monovalent antisera in rabbits and F(ab')(2) preparations in animals used for commercial antivenom production (horses). We performed studies on in vitro inhibition of enzymatic activity of natural venom preparations by antibodies generated against the tagged proteins. We also present and discuss the results of studies on the specific and para-specific in vivo protective potential of the rabbit and equine antibody preparations against the recombinant proteins themselves and natural venom preparations. Our conclusions support the feasibility of using recombinant SMDs for production and evaluation of polyvalent anti-Loxosceles antivenoms, and we offer data on the potential of paraspecific neutralization in the context of the antigenic groupings and the molecular phylogeny of those active SMDs for which amino acid sequence information is available.